In this study, we examined the relations between math anxiety, trait anxiety, and one's perceived problem solving ability on a sample of 128 university students. Participants completed a revised version of the Fennema-Sherman Mathematics Anxiety Scale, The State-Trait Anxiety Inventory, and the shortened version of Problem Solving Inventory. The results showed a moderate negative relationship between trait anxiety and individual's perceptions regarding his/ her problem solving abilities. More specifically, we found that trait anxiety was negatively related to perceived self-confidence to solve problems and ability to self-control the emotions and behavior associated with the process of problem solving. However, it was not significantly associated with the tendency to avoid/approach problems. Finally, the perceived problem solving ability did not mediate the relationship between trait anxiety and math anxiety. Besides examining the effect of particular personality traits, we highlight the importance of further investigating the role of age and environmental and contextual factors, as well as the frequency and intensity of threatening math situations an individual faces in his/her life in regard to math a nxiety.
Introduction
During studies, an individual has to face many stressful situations that are often associated with experiencing anxiety (Dowker, Sarkar, & Looi, 2016) . Besides test anxiety (see Zeidner, 1988) , there are some specific academic domains/subjects that trigger greater anxiety than others. Some studies show that one such domain is mathematics (Punaro & Reeve, 2012; Dowker, 2005; Wigfield & Meece, 1988) . As Dowker, Sarkar, and Looi (2016) state, math anxiety can have a serious negative effect on mathematical learning and performance, because it causes avoidance of mathematics and overloads the working memory in mathematical tasks. Moreover, people exhibit math anxiety not only in the academic context, but also in everyday life when confronted with mathematical problem solving or situations where numerals have to be manipulated (Richardson & Suinn, 1972) .
Although math anxiety and trait anxiety are distinct constructs, research shows that they are positively related (Hembree, 1990) . Moreover, it has been shown that math anxiety affects performance in various cognitive tasks (Ashcraft, Kirk, & Hopko, 1998; Ashcraft & Rid-ley, 2005) . A significant portion of research on math anxiety has focused on investigating its effect on problem solving. However, the majority of these studies examined only the problem solving performance on mathematical tasks (see Ashcraft, 1992 for a review). In these studies, math anxiety is often considered an independent factor affecting performance in mathematical problem tasks. However, Ashcraft and Rudig (2012) pointed out an important issue about research on math anxiety, and that is the problem of causality. They stated that we often do not know whether it is math anxiety that affects one's behavior, or it is the lower ability in mathematics that causes bad performance and subsequently triggers math anxiety. Considering this, we could assume that not just math anxiety affects problem solving, but also the individual's lower levels of problem solving abilities can lead to lower performance in math and be the antecedent of math anxiety. However, very little is known about the impact of general problem solving ability or problem solving style on the occurrence of math anxiety. This assumption can be supported by several studies, which indicated that problem solving ability was a significant predictor of psychological adjustment, or the ability to cope with stress and anxiety (see Heppner, Witty, & Dixon, 2004 for a review). Despite this assumption, based on the analysis of current relevant literature, the investigation of the relationship between an individual's general problem solving ability and math anxiety is not thoroughly researched.
In this study, we aim to investigate links between math anxiety, trait anxiety, and perceived problem solving ability. Since math anxiety is often associated with math avoidance (Turner et al., 2002) and also low self-confidence in mathematics (Hembree, 1990) , our aim is to explore these factors as facets of general problem solving ability and investigate how they are associated with both math anxiety and trait anxiety.
Theoretical Background The Definition and Consequences of Math Anxiety
Math anxiety can be defined as "a feeling of tension, apprehension, or fear that interferes with math performance" (Ashcraft, 2002; p. 181) . Similarly, Fennema and Sherman (1976; p. 326) define math anxiety as "feelings of anxiety, dread, nervousness, and associated bodily symptoms related to doing mathematics". In their definition, Richardson and Suinn (1972) , and Buckley and Ribordy (1982) highlighted that these negative feelings can be experienced not just during math courses or math testing, but also in many common everyday situations like reading a cash register receipt after the purchase or buying a math book. Similar to other types of anxiety, research on math anxiety shows that it impacts the individual's affect, behavior, cognition, and desires (the ABCDs of personality, see Wilt, Oehlberg, & Revelle, 2011) .
Math Anxiety and Affect
The affective aspect of math anxiety is already stated in its definitions. Math anxiety is characterized as experiencing negative emotions of fear, tension, or nervousness. Considering standard diagnostic criteria (e.g., anxiety reactions, signs of elevated cognitive and physiological arousal, a learned situation-and stimulus-specific reaction, etc.), Faust (1992) claims that math anxiety could be perceived as a genuine phobia. Negative feelings are mostly triggered by situations that are perceived as threatening, such as new unfamiliar problems, overly complex problems, or situations where individuals perceive negative expectations (Onwuegbuzie & Wilson, 2003) . Moreover, negative feelings are experienced also on a physiological level (Fennema & Sherman, 1976; Faust, 1992) . Pletzer et al. (2010) measured individuals' changes in cortisol level (stress hormone) and also math anxiety during statistics exams. They found that the majority of participants showed an increase in cortisol before the exams, and a decrease after the exams. Dogan (2010) discussed another factor that is tightly connected to individual's affectivity and that is self-confidence in relation to math anxiety. He claims that an individual's doubts about his own abilities not only limit him/her in acquiring the knowledge of the subject, but also lead to reluctance and discouragement from pursuing studies or jobs that require mathematical knowledge. The relation between self-confidence and math anxiety was also discussed by Ashcraft (2002) , who stated that this relation shows to be strongly negative, ranging from -.47 to -.82. Finally, Hembree (1990) in his meta-analysis also found a strong negative relationship between math anxiety and self-confidence about math.
Previous studies showed that math anxiety is linked to several other forms of anxiety. Betz (1978) , in her seminal work, found math anxiety to be positively associated with test anxiety and also trait anxiety. Dew, Galasi, and Galasi (1983) and Morsanyi, Busdraghi, and Primi (2014) found a positive relationship between math anxiety and test anxiety as well. Similarly, results of the meta-analysis of Hembree (1990) showed that math anxiety was associated with test anxiety, but it also correlated with state and trait anxiety, as well as general anxiety. All these relationships showed to be low-to-moderate, while the strongest association was reported between math and test anxiety. Although relatively high associations of math anxiety with other anxiety constructs were reported in previous studies, Dowker, Sarkar, and Looi (2016) highlight that math anxiety cannot be reduced only to test or general anxiety, because different measures of math anxiety correlate more strongly with each other than with test anxiety or general anxiety measures.
Math Anxiety and Cognition
Besides the affective dimension, math anxiety also affects individual's cognitions. Math anxiety was showed to be strongly related to mathematics achievement (Richardson & Suinn, 1972; Wigfield & Meece, 1988; Hembree, 1990; Ma, 1999; Zakaria & Nordin, 2008) . The negative effect of math anxiety on math achievement was also reported in three meta-analyses (Hembree, 1990; Ma, 1999; Sad, Kis, Demir, & Özer, 2016) . Moreover, this effect was reported across several age populations (Ma, 1999) .
A significant number of studies on math anxiety investigated its effect on mathematical problem solving, or performance in math-related tasks (Maloney & Beilock, 2012) . Yeo (2005) investigated the role of math anxiety in nonroutine mathematical problem solving. He found a significant weak negative relationship between math anxiety and performance in these tasks. A very similar relationship was reported by Karasel, Ayda, & Tezer (2010) . Novak and Tassel (2017) investigated the effect of math anxiety, working memory, spatial ability, and math attitudes on performance in geometry, word, and non-word problem solving. They found that the first three factors explained 62% of the variance in individuals' math performance, while math anxiety showed to be the highest negative predictor. In order to explain the negative association between math anxiety and performance in math-related tasks, several studies investigated the role of working memory in this relationship (Hitch, 1978; Fürst & Hitch, 2000; Ganley & Vasilyeva, 2014; Mattarella-Micke et al., 2011) .
In a recent study of Ramirez et al. (2016) , it was found that math anxiety was negatively related to the use of more advanced problem solving strategies, which in turn were related to an individual's math achievement. Moreover, Ramirez et al. (2016) found that this relationship was the strongest mostly among individuals with the highest working memory capacity. According to Ashcraft (2002) , negative feelings in highly math anxious individuals distract their attention from the task and overload their working memory. Since arithmetic and other mathrelated tasks are strongly affected by the working memory capacity, the disruption of working memory by math anxiety seriously impacts math performance. For instance, Ashcraft and Kirk (2001) found that highly math anxious individuals had reduced working memory capacity, which lead to the increase in reaction time and also to errors in math-related tasks.
Math Anxiety and Behavior
Both affective and cognitive consequences are tightly connected to one's behavior. In the literature, the mostly discussed behavioral consequence of math anxiety is math avoidance (Betz, 1978; Ashcraft, Kirk, & Hopko, 1998) . As Ashcraft and Krause (2007) stated, math anxiety leads students to avoid taking mathematics classes, but also to avoid situations in which mathematics may be necessary. This tendency does not concern only avoiding math courses, or math testing, but also the reluctance to follow math-related studies and careers (Dogan, 2010; Ashcraft & Moore, 2009) . Although from the perspective of others, math anxious individuals look like they are unmotivated, Covington (1992) states that, on the contrary, anxious individuals are actually very highly motivated, but this motivation occurs in order to avoid failure and not to learn mathematics. Even when math anxious individuals are in a situation requiring mathematical performance, they have tendencies to use the so called "local avoidance" strategy. Ashcraft (2002) describes this phenomenon as a certain tradeoff between speed and accuracy. With his colleagues, he found that highly-anxious individuals responded very rapidly to mathematical problems, sometimes as rapidly as individuals with low anxiety, but this speed was at the cost of accuracy. They stated that highly anxious individuals sacrifice accuracy (having more errors) in order to minimize the time and involvement in mathematics tasks.
Problem Solving Ability
We highlighted that math anxiety showed to be strongly related to avoidance behavior (e.g., Hembree, 1990) . However, very little is known about whether this avoidant behavior is caused by math anxiety itself, or if it is driven by more general problem solving strategies. It is a wellresearched finding that individuals vary in the degree to which they tend to approach or avoid problems and these tendencies are systematic (approach/avoidance coping strategies -see Roth & Cohen, 1986) . Approach/avoidance strategies were thoroughly researched as a partial dimension of one's problem solving appraisal by Heppner and his colleagues (see Heppner, Witty, & Dixon, 2004 for review). The problem solving appraisal is defined as one's perception of his/her personal problem solving style and the identification of his abilities and skills to solve problems (D'Zurilla & Nezu, 2007) . This construct consists of three dimensions: problem solving confidence (PSC), approachavoidance style (AAS), and personal control (PC). The first dimension (PSC) is defined as a degree of certainty and self-assurance when facing a wide range of problems. It describes one's tendency to trust his/her own ability to solve problems. The second dimension (AAS) is describing a tendency to approach or avoid problems, and the third dimension (PC) is describing one's ability to control his/her emotions and behavior while facing problems (Heppner, Witty, & Dixon, 2004) .
In general, problem solving ability helps to identify problems, find solutions, and cope with stressful everyday life situations through a cog-nitive, affective, and behavioral process (D'Zurilla, Maydeu-Olivares, & Gallardo-Pujol, 2011) . Additionally, many studies show that individuals having a positive appraisal of their problem solving ability are very likely to possess high problem solving skills (Heppner, Witty, & Dixon, 2004) . Individuals with positive problem solving self-appraisal have also higher expectations of success in problem solving; they solve problems more systematically, and are more persistent when solving problems (Heppner, 1988) .
The research on problem solving appraisal reported that low perceived problem solving ability is associated with psychological maladjustment (D'Zurilla & Goldfried, 1971; Heppner & Krauskopf, 1987) , low adaptation to stress (Heppner & Baker, 1997) , physical health problems Tracey et al., 1986) and perceived stress level, and most importantly, higher anxiety (Heppner, Kampa, & Brunning, 1987; Larson et al., 1990; Nezu, 1985 Nezu, , 1986 Sahin, Sahin, & Heppner, 1993; Tracey, Sherry, & Keitel, 1986; Carscaddon, Poston, & Sachs, 1988) .
Problem Solving Ability and Math Anxiety
Although we already reported on several studies examining the relation between problem solving and math anxiety, these studies were mostly focused on mathematical task problem solving (Yeo, 2005; Karasel, Ayda, & Tezer, 2010; Novak & Tassel, 2017) . Research examining the relationship of perceived problem solving ability, or systematic problem solving strategies and math anxiety is vastly missing in the literature. We found only two studies investigating this relationship (Akinsola, 2008; Murshidi, 1999) . In the first study, Akinsola (2008) investigated math anxiety, math self-efficacy, locus of control, and study habits as predictors of perceived problem solving ability on a sample of in-service teachers. He found that these four constructs together contributed approx. 63% of the variance of perceived problem solving ability, while the math anxiety showed to be the strongest predictor. In the second study, Murshidi (1999) investigated the relationship between perceived problem solving ability (and its factors problem solving confidence, approach-avoidance style, and personal control) measured by PSI and math anxiety. The findings indicated a significant weak correlation between overall score in PSI and math anxiety. Moreover, the relationships between three problem solving sub-factors and math anxiety were significant but they were also weak, namely problem solving confidence (r = .019), approach-avoidance style (r = .07), and personal control (r = .26). The strength of these relationships indicated that math anxiety was associated more with the emotional facets of problem solving, while it did not associate with behavioral consequences of avoiding or approaching the problem.
Anxiety as a Personality Trait
A very important and influential development in the research on anxiety can be attributed to Spielberger, Gorsuch, and Lushene (1970) , who have made a distinction between trait and state anxiety. According to their definition, the "trait anxiety refers to relatively stable individual differences in anxiety proneness, that is, to differences between people in the tendency to respond to situations perceived as threatening..." (Spielberger, Gorsuch, & Lushene, 1970, p. 2) . High trait anxious individuals experience more frequent and more intensive anxiety compared to low trait anxiety individuals, but they are not anxious all the time. As Eysenck and Eysenck (1980) state, trait anxiety tends to moderate the level of state anxiety, which is triggered by situational demands. The State-Trait Anxiety Inventory (STAI; Spielberger, Gorsuch, & Lushene, 1970 ) is one of the most widely used measures of state and trait anxiety. Since the main aim of this study is to examine the relationships between trait anxiety, perceived problem solving ability, and math anxiety, the following section is limited to and focused on investigating studies on the relation between trait anxiety and problem solving ability, as well as math anxiety.
Trait Anxiety and Problem Solving Ability
In their review, Heppner, Witty, and Dixon (2004) reported eight studies discovering a negative association between one's perceived problem solving ability and trait anxiety. However, they concluded that most of these studies were made on white U.S. college students, suggesting a need for further research in this area.
The strength of the association between perceived problem solving ability and trait anxiety differs in the research, although most studies report a moderate relationship (e.g., Sahin, Sahin, & Heppner, 1993; Peng & Huang, 2014; Heppner et al., 2002) . Perhaps the strongest association was reported by Kant, D'Zurilla, and MaydeuOlivares (1997) , who examined the relationship between trait anxiety and perceived problem solving ability using STAI and PSI measures. They found them to be negatively associated both in middle-aged and elderly samples (both correlations were r = -.63).
Although in general, problem solving ability significantly correlates with trait anxiety, research showed that different facets of problem solving ability differ in their relationship with trait anxiety. In their study, Davey et al. (1992) examined the relationships between trait anxiety and perceived problem solving ability measured by PSI. When examining the relationship between trait anxiety and individual factors of problem solving ability, they found trait anxiety to be significantly negatively correlated to problem solving confidence and personal control, with both of these relationships being moderate (r = .49, and r = .55, respectively). The relationship between trait anxiety and approachavoidance style was not significant. Similarly, Heppner et al. (2002) examined three facets of PSI in relation to trait anxiety. They found a very similar relationships pattern as Davey et al. (1992) but the strengths were lower, namely a weak negative relationship between trait anxiety and perceived self-confidence (r = .35), as well as personal control (r = .34), and a nonsignificant relationship between trait anxiety and approach-avoidance style.
Another study, reporting similar findings about the relationship between trait anxiety and perceived problem solving ability measured by PSI, was proposed by Peng and Huang (2014) . Like Heppner et al. (2002) , they found a significant positive weak relationship between overall PSI score and trait anxiety (r = .43). Moreover, the trait anxiety was related mostly to problem solving confidence and personal control dimensions (r = .46, and r = .44, respectively), while the approach/avoidance style was very weakly related (r = .24).
Belzer, D'Zurilla, and Olivares (2002) examined the relationships between trait anxiety, problem solving ability, and worry, using a Social Problem Solving Inventory-Revised (Maydeu-Olivares & D'Zurilla, 1995) for measuring problem solving ability. They found that trait anxiety positively correlated with negative problem orientation (r = .64), impulsivity in applying problem solving skills (r = .23), and also avoidance style (r = .37). Moreover, it negatively correlated with positive problem orientation (r = -.43). These results suggest that individuals with high trait anxiety perceive problems as a threat and they tend to doubt their problem solving ability. Additionally, when solving a problem, they tend to be careless and impulsive, often procrastinate or wait for problems to resolve themselves, or shift the responsibility for problem solving to other individuals.
Trait Anxiety and Math Anxiety
In the study of Betz (1978) , math anxiety positively correlated with trait anxiety. Similarly, Hembree (1990) in his meta-analysis reported a positive weak relationship between math anxiety and trait anxiety (r = .38). In a more recent study, Paechter et al. (2017) examined links between math anxiety, statistical anxiety and trait anxiety. They found that trait anxiety measured by STAI significantly predicted math anxiety. Trait anxiety together with grades in mathematics and gender explained approx. 37% of variance in math anxiety. When examining the relationship between trait anxiety and facets of math anxiety, Paechter et al. (2017) found a positive weak correlation with mathematics test anxiety (r = .33), positive very weak correlation with mathematics course anxiety (r = .18), and a non-significant relation with numerical task anxiety. Similarly to Paechter et al. (2017) , McAuliffe and Trueblood (1986) also used STAI to measure trait anxiety and the Math Anxiety Rating Scale (MARS) to measure math anxiety. However, in this study, all three facets of math anxiety significantly positively correlated with trait anxiety, while all the relationships were weak, ranging from r = .41 to .44. In another study, Hopko, Mahadevan, Bare, and Hunt (2003) examined the relation between trait anxiety and math anxiety using two different measures of math anxiety (The Abbreviated Math Anxiety Scale -AMAS and Math Anxiety Rating Scale-Revised -MARS-R). In both of these measures, the relationship with trait anxiety showed to be significant positive and weak, ranging from r = .21 to .28. In addition to the above mentioned studies, reporting a positive association between trait anxiety and math anxiety, we found two studies which reported a non-significant relationship (Wu et al., 2012; Klados et al., 2015) .
The Aim of this Study
In this study, we aim to investigate the relation between math anxiety, trait anxiety, and one's perceived problem solving ability. Although previous findings suggest that math anxiety, trait anxiety, and problem solving ability are closely linked to each other, from our analysis of literature, it seems that the relationships between these three constructs together have not been investigated yet. The following research questions are investigated:
-How does trait anxiety relate to the perceived problem solving ability, and mainly to personal self-confidence, approach-avoidance style, and personal control in problem solving?
-How does trait anxiety affect math anxiety? -Does the perceived problem solving ability mediate the relation between trait anxiety and math anxiety?
To investigate the above research questions, we explore the relationship between trait anxiety and perceived problem solving ability, as well as its three facets. Moreover, we developed a mediation model of the relationship between trait anxiety, perceived problem solving and math anxiety.
Research on the relationship between trait anxiety and problem solving ability showed a negative association between these two constructs (Kant, D'Zurilla, & Maydeu-Olivares, 1997; Sahin, Sahin, & Heppner, 1993; Carscaddon, Poston & Sachs, 1988; Davey et al., 1992; Heppner et al., 2002) . Moreover, it was found that trait anxiety relates mostly to perceived self-confidence and personal control in problem solving, while its relation with approach-avoidance style is weaker (Heppner et al., 2002; Davey et al., 1992; Peng & Huang, 2014 Besides the negative relationship with perceived problem solving ability, the research on anxiety as a personality trait reported that this construct was positively related to math anxiety (Betz, 1978; Hembree, 1990; Paechter et al., 2017; McAuliffe & Trueblood, 1986; Hopko, Mahadevan, Bare, & Hunt, 2003) . Moreover, research on math anxiety showed this construct to be negatively associated with problem solving ability (e.g., Yeo, 2005; Karasel, Ayda, & Tezer, 2010; Novak & Tassel, 2017) . Most of these studies examined problem solving in mathematical tasks, where math anxiety acted as an independent predictor of this performance. However, as Ashcraft and Rudig (2012) stated, in the math anxiety research, very little is known about the causal mechanisms between the observed variables, i.e. we often do not know whether math anxiety causes a bad performance or math avoidance, or if it is the initially lower ability in mathematics that lead to lower math performance and subsequently to greater math anxiety. In the context of problem solving, this could mean that not just math anxiety affects the problem solving process, but also the initially lower level of one's general problem solving abilities can lead to lower math performance and thus systematically promote the creation and occurrence of math anxiety. We found two studies reporting a negative relationship between problem solving ability self-appraisal and math anxiety (Murshidi, 1999; Akinsola, 2008) . Moreover, there are some studies suggesting that problem solving ability predicts anxiety in general (Heppner, Witty, & Dixon, 2004) . According to these findings we assume that:
H4 Perceived problem solving ability will mediate the relationship between trait anxiety and math anxiety.
The mediation model of relationships between trait anxiety, perceived problem solving ability, and math anxiety is presented in Figure  1 .
Method Participants
The participants in this study were 128 undergraduate university students (93 females) attending psychology (n = 49) and social work studies (n = 41) at the Constantine the Philosopher's University in Nitra, Slovakia, and economic disciplines (n = 38) at the Slovak University of Agriculture in Nitra, Slovakia. The age of participants ranged from 18 to 39 (AM = 21.92; SD = 3.72). We used opportunity sampling, the participation was voluntary and no refusals were observed during data collecting. During their study, participants studying psychology and social work studies attended only few courses and lectures related to mathematics (only statistics). Participants studying economy had to use their mathematic skills in many lectures and courses during their study. They attended courses and lectures in mathematics, finance and currency, business economy, agriculture economics, statistics, basics of accounting, accounting for entrepreneurs, corporate finance, single entry accounting, costing and budgeting, financial and economic analysis.
Procedure
The data for this study was collected during a large group session after class periods. Before the data collection, participants were informed about the purpose of this study. Subsequently, they completed self-report measures in the following order: demographics, FSMAS-R, PSI, and STAI-X2. The data was collected using the pencil and paper method.
Measures

Math Anxiety
A revised version of the Fennema-Sherman Mathematics Anxiety Scale (FSMAS-R; Lim & Chapman, 2013) was used for measuring math anxiety. This scale consists of nine items with a two-factor structure -FS-EASE and FS-ANX subscales. Both of these subscales measure math anxiety, but they differ in wording -the first is negatively worded and the latter is positively worded. Recent studies showed that these two subscales indicated two distinct dimensions, although it looks like they are just opposing indicators of the same dimension (see Lim & Chapman, 2013) . The scale contains items like: "I usually don't worry about my ability to solve mathematics problems", or "My mind goes blank and I am unable to think clearly when working mathematics". In our study, the internal consistency of this scale was very high (α = .904).
Trait Anxiety
We used the State/Trait Anxiety InventoryTrait Form (STAI-T; Spielberger, Gorsuch, & Lushene, 1970) to measure trait anxiety. The Slovak version of this inventory was adapted by Müllner, Ruisel, and Farkaš (1980) . The STAI-T consists of 20 items designed to measure an individual's longstanding proneness to anxiety, i.e. how individuals generally feel (anxiety as a personal trait). The inventory consists of items like: "I worry too much over something that really doesn't matter", or "I take disappointments so keenly that I can't put them out of my mind". Very similar to the FSMAS-R in our study, the internal consistency of this scale was very high (α = .907).
Perceived Problem Solving Ability
A shortened Slovak version of The Problem Solving Inventory (PSI; Heppner & Petersen, 1982) was used for measuring an individual's perceived problem solving ability. The original PSI is a 32-item self-report measure designed to assess individuals' perceptions of their problem solving ability and problem solving style. It consists of three factors: Problem Solving Confidence (PSC), Approach-Avoidance Style (AAS), and Personal Control (PC). The shortened Slovak version consists of 11 items (4 items for PSC and 4 items for AAS, and 3 items for PC). The scale contains items like: "Given enough time and effort, I believe I can solve most problems that confront me (PSC)", or "When I have a problem, I think up as many possible ways to handle it as I can until I can't come up with any more ideas (AAS)". The previous confirmatory factor analysis showed a good model fit for the three-dimensional structure for this shortened version (Grežo & Sarmány-Schuller, 2018 ). The reliability test showed an acceptable internal consistency (α = .728).
Data Analysis
The data was analyzed using SPSS software. Descriptive statistics were used to explore demographic characteristics of the research sample. Before examining the relationships between observed variables, we investigated whether our research samples differed significantly in these variables according to the field of study (psychology, social work, and economy). Since we did not find any significant differences in math anxiety, trait anxiety, or perceived problem solving ability in these three groups, we merged all participants into one group and conducted further analyses without regard to the field of study. Correlations of math anxiety, trait anxiety, and perceived problem solving ability were analyzed using Pearson's correlation test. Finally, the mediating effect of perceived problem solving ability on the relationship between trait anxiety and math anxiety was tested using Hayes' PROCESS macro for SPSS (see Hayes, 2013) . Table 1 provides means and standard deviations for each measure used in this study and it also reports correlations between the observed variables. The level of all three main variables as well as their variances showed to be very similar compared to the values reported in previous studies (e.g., Paechter et al., 2017;  Heppner et al., 2002; Kourmousi, Xythali, Theologitou, & Koutras, 2016; Yeo, 2005; Peng, 2014) , suggesting that, in general, our research sample exhibited normal and average values in math anxiety, trait anxiety and also perceived problem solving ability. In order to interpret the level of perceived problem solving ability, trait anxiety, and math anxiety of the research sample, it is helpful to analyze mean scores of variables. Table 1 indicates that mean scores of perceived problem solving ability and trait anxiety were under the midrange values (2.81 and 6.19 points, respectively), while mean score of math anxiety was only slightly above the mid-range value (0.78 points) of the self-report scales used. Since some of the previous studies found significant gender differences in the perceived problem solving ability, trait anxiety, and also math anxiety, a series of independent sample t-tests were conducted with gender as a betweengroup variable for these measures. We did not find significant differences between men and women in PSI scores (overall, or any of the factors score), and trait anxiety. However, women reported significantly higher math anxiety overall score, and also both math anxiety factor scores compared to men. Therefore, we controlled for gender in all further analyses which included math anxiety scores.
Results
Descriptive Statistics
Trait Anxiety as a Predictor of Perceived Problem Solving Ability
In order to examine whether trait anxiety predicts overall score and also scores of three factors of the perceived problem solving ability, simple linear regressions were performed. For each analysis, the trait anxiety score was entered as an independent variable. The first linear regression analysis showed that trait anxiety accounted for 22.5% of the variance in the perceived problem solving ability. The relationship between trait anxiety and perceived problem solving ability showed to be weak and negative (Table 2) . When investigating the effect of trait anxiety on the three facets of the Problem Solving Inventory, we found that trait anxiety significantly predicted perceived self-confidence and personal control, explaining 33.2% and 24.7% of their variance, respectively. Analyses also showed that the relationships between the observed variables were negative and moderate, suggesting that the more anxiety one possesses, the lower perceived problem solving ability s/he has, and specifically, the lower self-confidence and personal control of emotions and behavior one experiences during problem solving. Finally, it was shown that trait anxiety did not significantly predict the approach- avoidance factor score, suggesting that trait anxiety does not affect whether one tends to avoid or approach problems (Table 2) .
Perceived Problem Solving Ability as a Mediator of the Relationship between Trait Anxiety and Math Anxiety
In order to test the mediation effect of the perceived problem solving ability on the relationship between trait anxiety and math anxiety, a three-step regression analysis method was used (Baron & Kenny, 1986) . In this method, three criteria have to be fulfilled to support the mediation model: 1) the independent variable must be a significant predictor of the mediator; 2) the independent variable must be a significant predictor of the dependent variable; and 3) the mediator must be a significant predictor of the dependent variable while the effect of the independent variable on the dependent variable must be lower than it was in the second step (Baron & Kenny, 1986) . The results of the threestep regression analysis are reported in Figure  2 . In the first step (path a), the trait anxiety showed to be a significant predictor of the perceived problem solving ability (b = .211; t(112) = 5.696; p < .01. In the second step (path c, Figure 2 ), the trait anxiety did not significantly predict math anxiety (b = -.059; t(112) = -.668; p = .505). Finally, in the third step (path b), the perceived problem solving ability did not significantly predict math anxiety (b = .069; t(111) = .304; p < .762). Moreover, in this step, the effect of trait anxiety was strengthened compared to the effect that was reported in the second analysis. Since the criteria of second and third step were violated, the mediation model was not supported and the perceived problem solving ability did not show to be a significant mediator of the relationship between trait anxiety and math anxiety. Moreover, it was found that not even trait anxiety significantly predicted math anxiety.
Discussion The Relationship between Perceived Problem Solving Ability and Trait Anxiety
The results of this study support our hypothesis about the negative relationship between trait anxiety and perceived problem solving ability. Similar to most of the previous studies (Sahin, Sahin, & Heppner, 1993; Peng & Huang, 2014; Heppner et al., 2002) , we found a moderNote. ate negative relationship between the overall perceived problem solving ability and trait anxiety. Additionally, we found that trait anxiety was negatively associated with perceived self-confidence and personal control factors of the perceived problem solving ability. This result supports our second hypothesis and it is also comparable with previous studies. Compared to our study, the most similar results about the relationship between trait anxiety and perceived problem solving ability factors were reported by Davey et al. (1992) . They also found perceived self-confidence and personal control to be moderately related to trait anxiety and the strength of the relations was very similar to ours. In the study of Peng and Huang (2014) , trait anxiety was also moderately associated with both perceived self-confidence and personal control, although the strength of associations was lower, compared to our results. However, our results do not support the third hypothesis about the weak association between approachavoidance style facet and trait anxiety. In the study of Peng and Huang (2014) , the relationship between trait anxiety and approach-avoidance style was found to be significant and weak. Similar significant weak association was reported by Heppner et al. (2002) . Our results are consistent with those of Davey et al. (1992) , who did not find a significant relationship between trait anxiety and approach-avoidance style. This inconsistency in the results concerning the relationship between trait anxiety and approach-avoidance style highlights the importance of further investigation of this area. In the previous research, perceived self-confidence and personal control factors of the shortened Slovak PSI version were strongly associated (Grežo & Sarmány-Schuller, 2018 
The Independence of Math Anxiety
We assumed that the perceived problem solving ability would mediate the relationship between trait anxiety and math anxiety. However, the results of mediation analysis do not support this hypothesis. Although we found a significant effect of trait anxiety on the perceived problem solving ability, the effects of trait anxiety and also perceived problem solving ability on math anxiety were not significant. This result suggests that trait anxiety does not directly affect the amount of negative feelings experienced during math related tasks and situations, nor does trait anxiety lead to lower perceived problem solving ability, which in turn results in higher levels of math anxiety. Perhaps the most unexpected result of this study was that trait anxiety did not significantly correlate with math anxiety. This result is not in line with the majority of previous studies investigating this relationship (Betz, 1978; Hembree, 1990; Paechter, 2017; McAuliffe & Trueblood, 1986; Hopko, Mahadevan, Bare, & Hunt, 2003) . We found two studies which did not find a significant relationship between trait anxiety and math anxiety but these studies differed from those reported above (Wu et al., 2012; Klados et al., 2015) . In the first study of Klados et al. (2015) , the research sample consisted of a very small number of participants, which could affect the significance level of correlation between trait anxiety and math anxiety. In the second study, Wu et al. (2012) used their own method for measuring math anxiety. This method was created on the basis of the widely used MARS and MARS-E measures, but it was adapted for children who were in the early stages of math learning. To be able to compare the results from this modified method and other widely used measures (e.g., AMAS, MARS), it would require an initial testing whether/to what extent these different measures correlate and how they differ in their internal structures. Moreover, for measuring trait anxiety, Wu et al. (2012) did not use any of the widely used measures (e.g., STAI), but only an Anxiety Problems subscale of Child Behavior Checklist (Achenbach, 1991) . This could be insufficient, since in this scale anxiety and depression items are not separated and are perceived as a part of the same continuum of problems (Wadsworth, Hudziak, Heath, & Achenbach, 2001 ).
Explaining a Non-Significant Relationship between Math Anxiety and Trait Anxiety
Although our mediation model was not supported, our results suggest that trait anxiety and math anxiety are clearly distinct and different constructs. When interpreting a non-significant relationship between math anxiety and trait anxiety, we checked for the level and variability of our variables and compared them with previous studies. However, we did not find any significant differences between our sample and the samples of other studies. The mean score and variability of trait anxiety differed negligibly, compared to studies of Paechter et al. (2017) , Heppner et al. (2002) and Yeo (2005) . We also did not find any significant differences in mean scores and variability of perceived problem solving and math anxiety, compared to previous studies (Kourmousi, Xythali, Theologitou, & Koutras, 2016; Heppner et al., 2002; Yeo, 2005; Peng, 2014; Novak & Tassel, 2017) .
Although the level and variability of our variables did not explain a non-significant effect of trait anxiety on math anxiety in our study, there were several important differences between our and previous studies that could be important. Compared to trait anxiety, math anxiety seems to be a more complex construct that is affected by many different factors. These factors could be not just personality traits (e.g., trait anxiety) but also environmental and contextual factors. As Akinsola (2008) stated, they can be divided into three areas: environmental, intellectual, and personality factors. Environmental factors include parental pressure, insensitive teacher, non-participatory classrooms, and negative experiences with mathematics in the classroom. Intellectual factors include student attitudes toward mathematics, self-doubt and lack of confidence in one's abilities, and lack of perceived usefulness of mathematics. Finally, personality factors include reluctance to ask questions due to shyness, low self-esteem, or viewing mathematics as a male domain (Akinsola, 2008) . Moreover, very important aspects affecting math anxiety include exposure to people's negative attitudes toward mathematics, experiencing failures or the threat of mathematics (Dowker, Sarkar, & Looi, 2016) . Taking this into account, a very important aspect could be that our participants were university students of humanities. The majority of our sample were students of psychology and social work, who do not attend any math courses and they are not in contact with mathematics to a great extent. During their studies, they face math-related situations or tasks very rarely, therefore do not experience any failures or threat of mathematics. Moreover, their study success and selfimage does not depend on their math ability. Another important aspect could be the age of an individual. The majority of studies on math anxiety were conducted on primary and secondary school students. As Dowker, Sarkar, and Looi (2016) pointed out, during this period math anxiety is deteriorating and mostly escalating during adolescence. This can be caused by both greater demands for mathematics abilities (math is getting harder) and more sensitivity to anxiety in general in adolescence. Even though individuals in our study might experience various types of anxieties during their study, compared to the primary and secondary school-aged students they could not experience math anxiety in such great extent. This could lead to the importance of investigating the role of age in math anxiety, i.e. how math anxiety differs as a function of age and whether the relationship between trait anxiety and math anxiety differs across different age categories. Since there is an absence of studies on math anxiety conducted on middle-aged or older adults, we emphasize the need for conducting such research. Additionally, we can assume that the important aspect of the relationship between trait anxiety and math anxiety could be the amount of mathrelated situations and tasks one is exposed to. Since most of the studies investigate math anxiety on primary and secondary school students who study mathematics, very little is known whether math anxiety tends to disappear when these individuals no longer study math and are no longer exposed to math-related situations (e.g., math courses, doing math in front of classmates, math tests, math-related careers), i.e. they do not experience state math anxiety. The importance of properly distinguishing between math anxiety, as a relatively stable personality trait and as a current state that is more dependent on contextual and environmental factors, was already highlighted in a recent study of Roos et al. (2015) . Translating our assumption into this context, the trait math anxiety could determine the amount of experienced state math anxiety, but also, the higher/lower number of math-anxious states or situations one experiences could foster/suppress the amount of one's trait math anxiety. However, since the issue of causality pointed out by Ashcraft and Rudig (2012) significantly limits the research on math anxiety, it could be difficult to investigate this assumption.
Study Limitations and Directions for Future Research
Despite this negative effect of trait anxiety on emotional experiencing during problem solving, our results also suggest that trait anxiety does not affect how an individual tackles the problem and what strategies s/he is using in the process of problem solving. Although higher trait anxious individuals experience more doubts, worry or fear about their abilities or the result of problem solving, they do not tend to avoid solving the problem, they search for various alternative solutions, and also monitor whether the solution was correct, similarly to lower trait anxious individuals. However, as we stated before, some studies found a significant association between trait anxiety and approachavoidance factor of the perceived problem solving ability (Peng & Huang, 2014; Heppner et al., 2002) . Therefore, we highlight the importance of further investigation of these two constructs. We propose examining individual differences in other related constructs, such as approachavoidance coping strategies (Roth & Cohen, 1986) , which could further explain the relation between trait anxiety and approach-avoidance problem solving style. Additionally, using real problem solving tasks, and not just self-report scales, could help to understand the effect of trait anxiety on one's approach-avoidance tendencies. In this study, and also in the above discussed studies on the perceived problem solving ability (Sahin, Sahin, & Heppner, 1993; Peng & Huang, 2014; Heppner et al., 2002; Davey et al., 1992) , this aspect is missing. Butler and Meichenbaum (1981) argue that one's self-perception of his/her own problem solving abilities strongly affect not just the real objective problem solving performance, but also the process of solving a problem. We highlight the importance of distinguishing and using both objective problem solving abilities, measured in problem solving performance tasks, and perceived problem solving ability based on a selfreport scales in the future research.
Another missing aspect in this study is the deeper observation of the amount of math experience participants had and how many math related situations they encounter in their everyday life. Since our study sample consisted of university students, we possessed only information about what math related courses they attended during their study. Although our samples (psychology, sociology, and economy) differed significantly in the amount of attended courses related to math, they did not significantly differ in math anxiety score. However, as we stated before, math anxiety can be experienced not just during math courses or lectures, but also in math related everyday situations such as reading a cash register receipt (Richardson & Suinn, 1972; Buckley & Ribordy, 1982) . A deeper observation of one's behavior in everyday math related situations as well as the frequency and intensity of threatening math situations an individual faces in his/her everyday life could further explain the inconsistent findings about the relationship between math anxiety and trait anxiety.
